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Crude Protein, and other Chemical Constituents of Corn
Hybrids Evaluated in the 1994 Kentucky Hybrid Corn
Performance Tests1
C.G. Ponala!t, K.O. Evans, and M. Collins'
Grain samples have been collected
each year since 1990 from three loca-
tions of the Kentucky Hybrid Corn
Perfonnance Test and analyzed for
crude protein (CP). Theobjectivewas
to provide an unbiased comparative
evaluation ofthe CP concentration of
com hybrids sold in Kentucky. The
results indicate that while manage-
ment and environment at each test
location may have significant influ-
ences, CP does differ among hybrid
genotypes. The feeding value of spe-
cific hybrid genotypes based on their
protein concentration may have sig-
nificant influence in diet fonnulation
for non-ruminant animals due to the
amount ofsupplement needed to prop-
erly balance the diet, and may be an
important economic factor in animal
production. Previous summaries of
annual resultshave been published (I,
2, 3). CP data for hybrids tested in
I Supported in part by grants from the
Kentucky Corn Promotiou Council
supplied by the Kentucky Corn
Checkoff Program.
2 Agronomy Professor, Rcsearch
Specialist, and Professor, respectively.
1994 plus multiple year means de-
rived from data collected in three pre-
vious years are included in this report.
Alillual data are averaged over loca-
tions.
In addition, 1994 starch, oil, and
fiber analyses are included. Wet, dry,
and snack food (alkaline treated) mill-
ers also use com grain produced in
Kentucky. Starch content is the grain
constituent ofmajor concern for each
processor; however, oil and protein
contents have import"nt influences for
milling perfonnante and byproduct
value.
Materials and
Methods
Three replicates of each hybrid
were sampled at each ofthe three test
locations. The locations in each year
are shown in Table I. Agronomic
practices for fertil izerapplications and
pest control at each location were
according to Extension Service rec-
ommendations. Details of weather
conditions and specific agronomic
practices at each site can be found in
the annual Hybrid Com Perfonnance
Test Progress Reports (4, 5, 6, 7).
TI,ere were 132 hybrids grown each
year. About 40% of the hybrids were
new each year so that the number of
hybrids included in the multi-year av-
eragcs will vary. The annual CP data
were statisticallyanalyzed as random-
ized complete blocks.,
A 250 g grain sample was taken
from each harvested plot after weight
and moisture detennination. In 1991-
93 the samples weredried to a unifonn
moisture content in a forced air dryer
and then ground with a Glen Mills
Disc Mill, Model S.500. Ground
samples were stored in plastic speci-
men cups until analysis by Near Infra-
red Spectroscopy (NIRS)(8). Each
year a subset ofall samples was cho-
sen to adjust the NIRS calibration
curve. The calibration samples were
analyzed by micro-kjeldahl for total
nitrogcn concentration and then mul-
tiplied by 6.25 to estimate CP concen-
tration as percent of dry weight (8).
All values arc reported at 0 percent
moisture. In 1994, the grain samples
were sent to the Illinois Crop Im-
Educational progfiJms of the Kentucky CooperBrive Extension Service serve all people regardless of race. color, age, sex, religion. disaf),lity. or national Of/gin
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. Table 1. Kentucky Hybrid Com Performance Test Sites with Average Grain Yield i
and Crude Protein for 1991 to 1994. !,,
% Crude Yield % Crude Yudd
Year Location Protein bulac Year Location Protein bulac
,
;
1991 Benton 9.6 153.9 1993 Hopkinsville 9.2 102.7
Shelbyville 9.3 122.8 Hodgenville 8.6 159.8
Lexington 11.4 84.0 Lexington 7.9 143.4 ,
1992 Hickman 8.7 163.0 1994 Hopkinsville 9.6 165.6
Shelbyville 8.4 204.3 Hodgenville 8.4 155.7 !
, Lexington 8.4 177.9 Lexington 8.5 141.6,
: ,.. ~-. . .
Table 2. Average Percent Starch, Oil, and Fiber for
132 Hybrids at the 1994 Lwations of the Kentucky
, Hybrid Corn Performand Test.
7.6 and 9.4%, and in 1994 7.5 and
1Ll%, respectively. Hybrids with
high average CP tended to be high in
though all hybrid data are not shown
for eachyear except 1994, the annual
average for a hybrid varied signifi-
cantly in each year. The average CP
for the lowest hybrid in 1991 was 8.9
and the highest 11.0%, in 1992 the
averages were 7.7 and 9.1%, in 1993
fewer hybrids in multiple year aver-
ages but was also' due partially to
variationsamongyearsthatminimized
differences when avemged.
Ineach year oftesting, therewas a
significanthybrid by location interac-
tion for CP concentration. The pres-
ence of
this inter-
action
serves as
a caution
that one
should
not use
data from
one loca-
tion to
predict
perfor-
mance at
another location. The differences in
CP contept from one location to an-
other, even in the same year, were
often as great as 2 per-
centage points; i.e., the
1991 average ofl32 hy-
brids varied by 2.1 per-
centage points between
the Shelbyville and Lex-
ington locations. Indi-
vidual hybriddifferences
were much greater. For
a farmer attempting to
balance diets containing
com with protein supplement, a 2-
point variation in CP could cause se-
rious error in the protein content ofthe
resulting animal diets. As a practical
interpretation, the authors suggestthat
the hybridaveragecontaining the most
replications, locations, and years
2.6
3.0
2.7
% Fiber
4.4
4.7
4.7
% Oil
71.7
71.4
71.7
% Starch
each year, and hybrids with low aver-
age CP tended to be low each year.
However, the range between hybrids
with the lowest and highest CP was
smaller for the multiple year averages
thanfor annual averages. This smaller
range may have been due, in part, to
Hopkinsville
Hodgenville
Lexington
Results
and Discussion
provement AssociationGmin Quality
Laboratory in Champaign, IL for
analyses by a procedure equivalent to
that described above. Starch, oil, and
fiber concentmtions were also pro-
vided. Gminyieldperacre, 16%basc:
diet per acre, and cost per ton ofbase
diet, reported
in the previ-
ous publica-
tions (I, 2),
are not in-
cluded in this
report. Yield
data are
available in
the appropri-
ate progress
reports.
Themean CP concentrationateach
test site in any year varied
significantly (Table 1). High
grain yield locations often had
lowerCP concentrationswhile
lowergrainyieldlocationsgen-
erally had higher CP concen-
trations although in 1994, the
highest yield location also had
the highest average CP con-
centration. From the com-
bined NIRS analysis of oil,
starch and protein, it was determined
that starch was negatively correlated
with oil (r =-0.49) and protein (r =-
0.93), while protein and oil were posi-
tively correlated (r = 0.24).
There were significant differences
for average CP concentration among
locations in each year (Table I). AI-
Agronomy Notes
wouldbe the most reliable predictorof
a hybrid's relative CP level. Further-
more, the level of CP for a specific
com grain lot should be obtained by
testing that lot for protein content
rather than relying on long term aver~
ages, as might be obtained from this
publication or from other published
summaries of com protein content.
For example, hybrid Beck's 68 with
the high CP level, 9.5 % for the four-
year average, varied from 8.8 to 10.3
% among the four years (Table3), and
a much greater range was observed
among inilividuallocation data.
Although the tested hybrids were
not selected for differences in any
chemical composition factor, the 1994
measures for starch, oil, and fiber,
also differed significantly among hy-
brids and locations (Tables 2 and 3).
Hybrid by location interactions were
also found for these traits and suggest
that management or environmental
influences can alter composition.
Furtherstudyofthis variation isneeded
to allow prediction of levels of these
chemical traits that might influence
the food ormilling quality ofthe grain.
Conclusions
The data contained in this publica-
tion can be used by com growers to
identifY hybrids that are likely to pro-
duce the highest CP content. A low
protein hybrid would require more
protein supplement and thus would
cause an increased unit feed cost.
Further economic analysis for feed
value of the grain produced by each
hybrid can be calculated by use of
grain yield and production costs plus
feed formulation costs using one or
more protein supplements. Formulae
for calculation ofamount and cost of
a 16% protein base diet are given in
previous Agronomy Notes publica-
tions (I, 2). Because com grain i~ low
in the amino acid lysine which is the
most limiting amino acid in swine
diets, the lysine may also effect the
feed value. Lysine evaluations are not
so easily obtained, but a procedure is
being evaluated that may be useful for
future evaluations.
Food and milling quality factors
are partially addressed by these data.
Evaluations for milling quality are
being studied using these and other
chemical attributes plus other physi-
cal measurements.
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Table 3. Annual and multiple year averages of erode protein contents (% of dry weight) for three
Kentucky Hybrid Com Performance Test locations plus the 1994 three location average for percent
oil, starch, and fiber.
Percent CnuIe Protein
Three Location Averages Multiple Year Averages 1994 Percent
4-YR 3-YR 2-YR
BRANDIHYBRJD 1991 1992 1993 1994 91·94 92-94 93-94 OIL STARCH FIBER
ADLER'S 6140 8.6 4.5 72.1 2.8
ADLERS 6130 10.3 8.1 8.6 8.6 8.9 8.4 8.6 4.4 72.1 2.7
ADLERS 7850 8.2 8.6 8.6 8.5 8.6 4.6 71.8 2.8
AGRATECH 757 10.2 8.2 8.6 8.7 8.9 8.5 8.7 4.7 7 \.7 2.8
AGRATECH 787 10.6 8.5 8.9 8.9 9.2 8.8 8.9 4.4 71.8 2.8
AGRATECH 810 8.8 8.8 8.8 4.6 7\.8 2.8
AGRIGOLD A-6470 8.4 8.4 8.4 4.7 72.2 2.8
AGRIGOLD A-6565W 9.0 9.1 9.1 4.7 71.1 2.7
AGRIGOLD A-6690 9.7 8.1 8.3 8.7 8.7 8.4 8.5 4.6 71.7 2.8
AGRIGOLD A-6713 8.9 4.7 71.4 2.9
ASGROW RX770 8.2 4.2 72.9 2.7
ASGROW RX795W 8.5 8.9 9.1 8.8 9.0 4.7 71.1 2.7
ASGROW RX907 8.6 4.7 71.7 2.8
ASGROW RX919 9.2 8.1 7.9 8.5 8.4 8.2 8.2 4.5 72.0 2.7
ASGROW RX923 8.4 4.4 72.2 2.6
B.F. SEEDS BF 3356 9.3 4.4 71.2 2.8
B.F. SEEDS BF 3359A 8.8 4.7 7\.7 2.8
B.F. SEEDS BF 3397 9.0 5.0 71.0 2.9
BEACHLEY-HARDY BH 4776 9.0 4.5 71.6 2.8
BEACHLEY-HARDY HT 7728 8.6 4.7 71.7 2.8
BEACHLEY-HARDY HT 7748 8.9 4.6 71.8 2.8
BECK'S 1614 8.9 .4.4 7 \.6 2.8
BECK'S 68 10.5 8.8 9.1 9.5 9.5 9.1 9.3 4.5 70.9 2.8
BECK'S 7101 8.4 4.5 72.2 2.7
BECK'S 72X 9.3 7.9 8.6 8.6 8.6 8.4 8.6 4.2 72.4 2.7
BO-JAC 577 8.4 4.5 72.2 2.8
BO-JAC 615 9.1 4.7 71.2 2.8
BO-JAC 629 10.0 8.5 8.2 8.7 f 8.9 8.5 8.5 4.6 7\.7 2.8
BO-JAC 925 10.1 8.4 9.0 8.8 9.1 8.8 8.9 4.6 71.6 2.8
CARGILL 8327 8.4 8.7 8.6 4.6 7\.8 2.8
CARGILL 9027 9.2 7.8 7.8 7.9 8.2 7.8 7.8 4.8 72.9 2.8
CARVENDALE FM. CF 950A 8.9 4.6 71.5 2.8
CAVERNDALE FM. CF now 9.2 4.6 71.1 2.7
CAVERNDALE FM. CF 9314 8.6 4.4 72.2 2.7
CAVERNDALE FM. CF 9418 8.5 4.6 7\.9 2.7
CAVERNDALE FM. CF 953 8.8 8.9 8.9 8.9 8.9 4.6 71.4 2.8
CIBA SEEDS 4494 8.8 8.9 8.9 4.5 7 \.6 2.7
CIBA SEEDS 4581 8.6 4.7 72.0 2.8
CIBA SEEDS 4652W 8.1 8.7 8.7 8.5 8.7 5.1 71.3 2.8
CIBA SEEDS 4671 10.0 8.5 9.0 9.3 9.2 8.9 9.2 4.4 71.2 2.8
CIBA SEEDS 4714 9.1 4.8 71.2 2.8
CIBA SEEDS 5175X 8.4 4.6 72.1 2.8
COLBERT 230 9.7 7.9 8.6 7.9 8.5 8.1 8.3 4.4 73.0 2.8
COLBERT 279 8.3 8.6 8.5 4.7 71.8 2.8
COLBERT 324 9.8 8.5 8.7 8.6 8.9 8.6 8.7 4.7 71.9 2.8
COLBERT 326 10.0 8.1 8.4 8.6 8.8 8.4 8.5 4.7 71.8 2.8
CROW'S 494 9.0 4.4 7\.7 2.7
CROW'S 510 8.3 8.5 8.4 4.5 72.1 2.8
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Table 3. Cont'd
BRANDIHYBRlD
Percent Crude Protein
Three Localion Averages Mu1Jiple YelJT Averages
4-YR 3-YR 2·YR
/99/ /992 /993 /994 9/-94 92-94 93-94
Page 5
/994 Percent
OIL STARCH FIBER
CROW'S 667 8.3 8.7 8.8 8.6 8.8 4.4 71.8 2.7
CROW'S 668 8.2 8.7 8.4 4.6 71.7 2.8
CROW'S 702 8.6 4.3 72.3 2.8
DEKALB DK646 7.7 8.4 8.3 8.! 8.4 4.5 72.6 2.8
DEKALB DK668 8.3 8.7 8.5 4.6 71.7 2.7
DEKALB DK683 8.4 8.5 8.5 4.6 72.0 2.8
DEKALB DK703W 10.1 9.0 9.4 9.2 4.6 70.6 2.7
DEKALB DK714 8.9 9.3 9.1 5.0 70.3 2.8
DEKALB DK743 10.0 8.5 8.7 8.8 9.0 8.7 8.8 4.7 71.4 2.8
DOWELANCO XHPI7193 10.8 5.0 68.6 3.0
DOWELANCO XHP17194 9.8 5.2 69.4 2.9
DOWELANCO XHPI8069 11.1 5.1 67.8 3.0
DOWELANCO XHPl8070 10.3 5.1 68.8 3.0
DOWELANCO XHPI8071 10.6 4.7 68.9 2.9
FR27 X MOl7 9.9 8.4 8.6 9.1 9.0 8.7 8.8 4.2 71.7 2.9
FR27 X PA91 10.0 8.3 8.6 8.7 8.9 8.5 8.7 4.6 71.9 2.8
FR618 X FR600 8.3 8.1 8.6 8.3 8.4 4.4 72.0 2.7
GLICK SEED GH752 8.7 8.7 8.7 4.5 71.8 2.7
GLICK SEED GH801 9.9 8.4 8.5 8.5 8.8 8.5 8.5 4.6 72.0 2.7
GOLDEN HARVEST H2530 8.6 4.2 72.3 2.8
GOLDEN HARVEST H2611 8.8 4.5 71.6 2.7
GUTWEIN 2753 8.8 4.7 71.5 2.8
GUTWEIN 2810 8.0 8.6 8.8 8.5 8.7 4.6 71.8 2.8
ICI SEEDS 8100 8.1 5.2 71.8 2.8
ICI SEEDS 8281 9.2 4.8 70.8 2.8
ICI SEEDS 8315 9.8 8.2 8.8 8.6 8.8 8.5 8.7 4.6 72.0 2.8
ICI SEEDS N8340 9.2 4.4 71.2 2.8
LYNK'S SEEDS 2759 8.5 / 4.4 72.1 2.8
LYNK'S SEEDS 2802W 9.0 f 4.8 71.2 2.7
LYNK'S SEEDS 2807 . 9.0 4.4 71.6 2.8
LYNK'S SEEDS 2868 8.4 8.6 8.5 4.6 72.1 2.8
MYCOGEN 8240 8.4 8.7 8.6 4.6 71.9 2.8
MYCOGEN 9220 7.9 8.3 8.8 8.3 8.6 4.7 71.5 2.8
MYCOGEN AG 7935 9.4 8.2 7.7 8.7 8.5 8.2 8.2 4.7 71.9 2.8
MYCOGEN EXP 4920 8.6 4.7 71.7 2.8
NORTHRUP KING N6330 7.9 8.4 8.4 8.2 8.4 4.5 72.3 2.8
NORTHRUP KING N7989 8.4 8.6 8.8 8.6 8.7 4.6 71.7 2.8
NORTHRUP KING N8727 10.2 8.7 8.9 8.9 9.2 8.8 8.9 4.8 70.8 2.8
NORTHRUP-KING N7992 8.1 4.5 72.8 2.7
NORTHRUP-KING N8020 8.6 4.6 72.1 2.7
NORTHRUP-KING X7782 8.6 4.4 72.1 2.8
PIONEER BRAND 3140 8.8 7.7 7.6 7.8 8.0 7.7 7.7 4.2 73.4 2.6
PIONEER BRAND 3156 8.6 8.8 8.7 4.7 71.3 2.8
PIONEER BRAND 3163 8.1 7.9 8.0 4.6 72.8 2.7
PIONEER BRAND 3165 8.6 7.2 7.5 7.5 7.7 7.4 7.5 4.8 73.4 2.7
PIONEER BRAND 3167 7.5 7.6 7.6 4.9 72.9 2.8
PIONEER BRAND 3245 9.9 8.5 8.8 9.5 9.2 8.9 9.1 4.7 70.6 2.8
PIONEER BRAND 3279 8.5 8.7 9.6 8.9 9.2 4.3 70.9 2.7
PIONEER BRAND 3281W 10.2 9.0 9.3 9.5 9.5 9.3 9.4 5.2 69.8 2.8
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Table 3. Cont'd
BRANDIHYBRlD
AN EaUAL OPPORTUNITY EMPLOYER
Percent Crude Protein
Three LocQJ;on A verages Multiple Year A"erages
4-YR 3-YR 2-YR
1991 1992 1993 1994 91-94 92-94 93-94
BULK RATE
POSTAGE &FEES PAID
USDA
PERMIT No. G268
1994 Percent
OlL STARCH FlBER
PIONEER BRAND 3394 9.4 8.0 8.3 8.7 8.6 8.4 8.5 4.2 72.0 2.7
PRAIRIE STREAM SX556 8.8 9.2 9.4 9.1 9.3 4.5 70.8 2.8
PRAIRIE STREAM SX752 8.7 4.5 71.8 2.7
SCOTT SEED S5263 8.4 8.9 8.7 4.6 7\.5 28
SO. STATES XP54003 8.8 4.5 71.7 2.7
SO. CROSS SC-412 8.2 8.7 9.1 8.7 8.9 4.7 71.3 2.8
SO. CROSS SC-612 8.6 87 9.0 88 8.9 4.6 7\.5 2.8
SO. CROSS SC-902 8.1 4.6 72.6 2.7
SO STATES SS682 8.5 8.4 8.5 45 72.2 2.8
SO. STATES SS757 8.8 9.3 9.0
,
4.7 70.7 2.7
SO. STATES SS883A 9.0 4.3 71.5 2.8
SO. STATES SS943 8.3 8.8 8.8 86 8.8 4.3 7\.9 2.8
SO STATES XP54005 8.6 4.5 72.0 2.7
SO. STATES XP74184W 8.3 4.4 72.4 2.8
STEWART HYBRIDS S-9213 9.9 7.9 8.7 8.7~ J 8.8 8.4 8.7 4.7 71.7 2.9
STEWART HYBRIDS S-9414 9.2 5.0 70.7 2.9
STEWART HYBRIDS S-94S1 8.3 4.7 72.5 2.8
TERRA SEED E 1168 8.6 8.5 8.6 46 72.0 2.8
TERRA SEED TR I 167 8.4 8.2 8.7 8.4 8.5 4.6 7\.8 2.8
TERRA SEED TRI185 8.7 4.7 71.7 28
VIGORO 1122 9.0 4.4 71.5 2.7
VIGORO 1184 8.9 4.7 71.4 2.8
VIGORO 1204 9.2 4.4 7\.2 2.8
VINEYARD SEED V-449W 8.7 9.2 9.4 9. I 9.3 4.9 70.6 2.8
VINEYARD SEED V-453W 9.2 9.4 9.3 4.8 707 2.8
VINEYARD SEED V-58W 10.0 8.1 8.8 9.3 9.1 8.7 9.0 4.9 70.6 2.8
VORIS BT 7530 8.6 8.7 8.6 4.7 71.7 2.8
VORIS BT 7740 8.5 4.5 72.1 2.8
VORIS EX I 18-94 9.2 4.5 71.3 2.8
ZIMMERMAN Z21 8.7 4.6 72.0 2.8
ZIMMERMAN Z27 9.9 8.1 8.2 8.6 8.7 8.3 8.4 4.7 7\.7 2.8
ZIMMERMAN Z29 8.3 8.7 8.5 4.6 7\.8 2.8
ZIMMERMAN Z62W 8.8 5.3 70.8 2.8
ZIMMERMAN Z63W 9.9 8.3 8.6 8.6 8.9. 85 8.6 5.1 71.3 2.8
ZIMMERMAN Z64W 8.4 8.7 8.6 48 7\.6 27
AVERAGE 9.8 8.3 8.5 8.8 8.8 8.5 86 4.6 71.6 2.8
I.SD(O.IO) 0.6 0.7 0.6 0.6 0.4 0.4 0.4 0.2 09 0.1
